Site-directed mutagenesis of the A-factor receptor protein: Val-41 important for DNA-binding and Trp-119 important for ligand-binding.
The A-factor receptor protein (ArpA) plays a key role in the regulation of secondary metabolism and cellular differentiation in Streptomyces griseus. ArpA binds the target DNA site forming a 22 bp palindrome in the absence of A-factor, and exogenous addition of A-factor to the ArpA-DNA complex immediately releases ArpA from the DNA. An amino acid (aa) replacement at Val-41 to Ala in an alpha-helix-turn-alpha-helix (HTH) motif at the N-terminal portion of ArpA abolished DNA-binding activity but not A-factor-binding activity, suggesting the involvement of this HTH in DNA-binding. On the other hand, an aa replacement at Trp-119 to Ala generated a mutant ArpA that was unable to bind A-factor, thus resulting in an A-factor-insensitive mutant that bound normally to its target DNA in both the presence and absence of A-factor. These data suggest that ArpA consisting of two functional domains, one for HTH-type DNA-binding at the N-terminal portion and one for A-factor-binding at the C-terminal portion, is a member of the LacI family. Consistent with this, two ArpA homologues, CprA and CprB, from Streptomyces coelicolor A3(2), each of which contains a very similar aa sequence of the HTH to that of ArpA, also recognized and bound the same DNA target. However, neither CprA nor CprB recognized A-factor, probably due to much less similarity in the C-terminal domains.